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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus comprising 
means for avoiding collision of tables even for unexpected situation 
%m such as control software error or power supply failure, on the 
i2» occasion of exchanging tables in different work areas in the 
^lithography projection aligner including a plurality of tables for placing 

mask or substrate. 
®SOLUTION: This collision preventing preventing means provides the 
substrate tables WTa ( WTb to the work areas 30 from 20 or provides, 
on the contrary, physical obstacles 190, 170, 180 just like a maze 
along the moving route, disabling the moving on the route other than 
the adequate routes. During this exchange, each table is coupled 
respectively with shuttles CS1, CS2, these shuttles are couples with 
a chain or the like, thereby moving these shuttles only when these 
are synchronized to avoid the collision thereof. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a lithography projection apparatus and a projection beam of radiation, lighting system [ for 
supplying ]; — on the 2nd and 3rd movable object table for holding 1st object table; a board of each for 
holding a patterning means which can pattern this projection beam according to a desired pattern. A table 
which can move [ the common range of movement which includes the 1st and 2nd work areas at least ]; A 
projection system for carrying out image formation of the patternized beam on a target portion of a 
substrate, And in order to avoid a collision between the 2nd and 3rd object tables of :above including table 
positioning means; for moving said 2nd and 3rd object table. A lithography projection apparatus having a 
collision-prevention means to restrict physically at least one movement of said 2nd and 3rd object table. 
[Claim 2]Equipment which includes a maze in which said collision-prevention means forms two different 
courses between said 1st and 2nd work areas in equipment indicated to Claim 1. 

[Claim 3]Equipment where said different course is made to be made between said support and said side 
attachment wall in equipment indicated to Claim 2 including a support by which said maze has been arranged 
between the 1st and 2nd side attachment walls and said side attachment wall. 
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[Claim 4]Equipment in which said different course is not linear shape in equipment indicated to Claim 2 or 
Claim 3. 

[Claim 5]Equipment with which said 2nd and 3rd object table and said maze are made into form and a size in 
which said 2nd and 3rd object table can cross only each one of the different courses of these in equipment 
indicated to Claim 2 t Claim 3, or Claim 4. 

[Claim 6]In equipment indicated in any 1 clause of Claim 1 thru/or Claim 5, said collision-prevention means, 
Between the 1 st and 2nd positions that adjoin said 1 st and 2nd work areas, respectively including the 1 st 
and 2nd shuttles that can move this shuttle, Equipment connected so that another moves to the 1st 
position from the 2nd position, and it can move only when each is combined with that from which said 2nd 
and 3rd object table differs if one moves to the 2nd position from the 1 st position. 

[Claim 7]Equipment including a transfer driving means for driving said object table in equipment indicated to 
Claim 6 when said shuttle moves between said 1st and 2nd work areas. 

[Claim 8]The 1st state where said barrier separates said 1st and 2nd work areas in equipment indicated to 
Claim 1 including a pivotable barrier in which said collision-prevention means carried out pivot attachment in 
said motion range between the said 1st and 2nd work area, Equipment which enabled it to rotate between 
the 2nd state where said barrier forms two different courses in both sides, and said 2nd and 3rd object table 
can move by it between said 1 st and 2nd work areas. 

[Claim 9]Are the equipment indicated in any 1 clause of Claim 1 thru/or Claim 8, and further, The 1st and 
2nd combinable driving means are respectively included in one of said 2nd and 3rd object tables selectively, 
Equipment with which said 1st driving means can position an object table to said 1st work area and a relay 
zone, and said 2nd driving means can position an object table to said 2nd work area and said relay zone. 
[Claim 10]Equipment which has a fail-safe state where said releasable coupling means maintains one 
engagement of said object table in equipment indicated to Claim 9 including a releasable coupling means for 
each of the 1st and 2nd driving means to engage with one of said 2nd and 3rd object tables. 
[Claim 1 1]Equipment containing a releasable joint which has a V type mountain on which each of the 1st and 
2nd driving means cooperates with a V groove in equipment indicated to Claim 9 or Claim 10. 
[Claim 12]Equipment containing a shock absorber attached to a flexible region of said table positioning 
means in order to absorb energy, in order that said collision-prevention means may prevent a collision 
between said object tables in equipment indicated to Claim 1. 

[Claim 13]In equipment indicated in any 1 clause of Claim 1 thru/or Claim 12, Equipment which allocated 
said projection system in order to carry out image formation of this patternized beam in said 1 st work area 
on a target portion of a substrate formed in said 2nd and 3rd object table on the above-mentioned object 
table in the 2nd work area of; above one including a substrate charger stage for discharging and shipping a 
substrate. 

[Claim 14]A lighting system for being a lithography projection apparatus and supplying a projection beam 
of radiation; The 1st and 2nd movable object table for holding a patterning means which can pattern a 
projection beam according to a desired pattern respectively is used, At least the 1st and 2nd work areas. 
The 1st and 2nd movable object table which can move [ the common range of movement to include ]; 3rd 
movable object table; patternizing for holding a substrate projection system [ for carrying out image 
formation of the beam carried out on a target portion of a substrate ];, and said 1st and 2nd object table. 
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table positioning means; for moving is included — : — a collision-prevention means to restrict physically at 
least one movement of said 1st and 2nd object table in order to avoid a collision between the said 1st and 
2nd object table is included — the feature — a lithography projection apparatus to carry out [Claim 15]Are 
a lithography projection apparatus and a projection beam of iradiation. lighting system [ for supplying ]; — 
the 2nd and 3rd movable object table for holding 1 st object table; a board of each for holding a patterning 
means which can pattern a projection beam according to a desired pattern being used, and, At least the 1st 
and 2nd work areas. The 2nd and 3rd movable object table which can move [ the common range of 
movement to include ]; table positioning means; for moving projection system [ for carrying out image 
formation of the patternized beam on a target portion of a substrate ];, and said 2nd and 3rd object table. A 
process using this patterning means in order to give a pattern to that section at a process; projection beam 
which is a manufacturing method of a device using an included projection device, and prepares a projection 
beam of radiation using; lighting system; Said 2nd object table in said 1 st work area, And said 3rd object 
table. A process positioned in said 2nd work area; a radiation induction layer. The 1st substrate it has. 
Process; provided in said 2nd object table in said 1st work area. Said 2nd and 3rd object table. Said 1st 
[ the ]. And process; exchanged between the 2nd work area. A beam which radiation patternized. A process 
projected on a target portion of a layer of radiation induction material of said 1 st substrate formed in said 
2nd object table; process; which forms the 2nd substrate that has a radiation induction layer in said 3rd 
object table in said 1st work area, and said 2nd and 3rd object table. The aforementioned in process which 
exchanges the 2nd and 3rd object table of :above in a method containing process; exchanged again between 
said 1st and 2nd work areas, A method, wherein a collision-prevention means to restrict physically at least 
one movement of said 2nd and 3rd object table brings about collision prevention between said 2nd and 3rd 
object tables. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention, Are a lithography projection apparatus and the projection beam 
of iradiation. lighting system [ for supplying ]; — the 1st for holding the patterning means which can pattern 
a projection beam according to a desired pattern — the 2nd movable object table; 2nd patterning means or 
the 2nd substrate for holding an object table; board. It is related with the collision prevention of the pointing 
device in the projection device containing projection system; for carrying out image formation of 3rd 
movable object table [ for holding ];, and this patternized beam on the target portion of this substrate. 
[0002]If the term of a "patterning means" points out the means which can be used in order to give the 
patternized section corresponding to the pattern which should be created into the target portion of a 
substrate to an incident radiation line beam, it should interpret widely and the term; "light bulb" is also used 
for such a relation. Generally, probably, the above-mentioned pattern corresponds to the special stratum 
functionale of the device made into a target portion like an integrated circuit or other devices (refer to it 
following). There is the following in the example of such a patterning means.; 
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- The mask which the above-mentioned 1st object table holds. The concept of a mask is well known for 
lithography and contains the hybrid mask type of a mask type like a binary, a mutual phase shift, and an 
attenuation phase shift, and versatility. If such a mask is placed into a radiation beam, according to the 
pattern on this mask, the selection penetration (in the case of a penetrable mask) or selective reflection (in 
the case of a reflexibility mask) of radiation which enters into this mask will be produced. This 1st object 
table guarantees that this mask can be held in the position of the request in an incident radiation line beam, 
and that it can be moved to this beam supposing it wishes. 

- The programmable mirror array which the structure called the 1st object table holds. The example of such 
equipment is a matrix address possible side which has a viscoelasticity control layer and a reflector. The 
field where this (for example) reflector was addressed reflects incident light as the diffracted light, I hear 
that the field which is not addressed on the other hand reflects incident light as the non-diffracted light, and 
such a basic principle of equipment in back has it. The above-mentioned sheep diffracted light can be 
filtered and removed from a reflective beam using a suitable filter, it can leave only the diffracted light 
behind, and;, thus a beam come to be patternized according to the addressing pattern of a matrix address 
possible side. Required addressing can be performed using a suitable electronic means. The further 
information about such a mirror array can be collected from US f 5,296,891,B and No. 5,523,193, and uses 
them here by reference, for example. 

- The programmable LCD array which the structure called the 1st object table holds. The example of such 
composition is given by US.5, 229,872, B and uses it here by reference. 

Since it is easy, the remainder of this Description is a certain place, and although itself may be concretely 
turned to the example accompanied by a mask,;, however the general principle about which it argues in such 
a case should be seen in the large context of the patterning means as shown above. 

[0003]since it is easy, although this projection system may be henceforth called a "lens" — ; — it should be 
widely interpreted as this term including the projection system of various form containing a refractility 
optical element, a reflexibility optical element, and a reflective refractility optical element, for example. In 
order to point to this projection beam of radiation and to fabricate or control it, the parts which act [ any of 
such design forms they are ] may also be included, and such parts may also call this lighting system a "lens" 
collectively or independently below. Moreover, this 1st and 2nd object table may be called a "mask table" 
and a "board table", respectively. 
[0004] 

[Description of the Prior Art]A lithography projection apparatus is applicable to manufacture of an 
integrated circuit (IC), for example, in such a case, a mask (reticle) may also include the circuit pattern 
corresponding to each layer of this IC, and image formation can be carried out on the target portion (even 

- the above die is included) of the substrate (silicon wafer) which applied this pattern in the layer of energy 
sensitivity material (resist). Generally, it irradiates with every one them one by one at once via this mask 
including all the networks of the die with which a single board adjoins, irradiating with each target portion in 
the lithography projection apparatus of a certain form by exposing all the mask patterns at once on this 
target portion --; — such equipment is usually called a wafer stepper. Alternate device - by - usually called 
step and scan equipment, it. This mask pattern is sequentially scanned to the reference direction (the 
"scanning" direction) given under the projection beam, On the other hand, generally, since this projection 
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system is the magnification M (generally <1) and the speed V which scans this board table magnification M 
Is the speed which scans the mask table to hang, it irradiates with each target portion by scanning this 
board table in this direction synchronizing with parallel or reverse parallel. The further information about a 
lithography device which was explained here is collectable from international patent application 
WO97/33205, for example. 

[0005]Generally, this kind of equipment included the single 1st object (mask) table and the single 2nd object 
(substrate) table, however,; to which the machine with at least two independently movable board tables 
became available — for example, It is indicated to U.S. patent applications 09/180,001 (WO98/40791) of 
US,5,969,441 f B and February 27. 1998 presentation, and refer to multistage equipment which uses them 
here by reference. Such a basic motion principle of multistage equipment in back, In order that the 1st board 
table may expose the 1st substrate on it, while being under a projection system, The 2nd board table can 
move to a load position, and the substrate exposed previously is discharged, Shortly after taking up a new 
substrate, and performing some initial measurement to this new substrate and then completing exposure of 
the 1 st substrate, It is standing by in order to transport this new substrate to the exposure position under a 
projection system, and repeating;, then this cycle, it is possible to improve;, thus a mechanical throughput 
considerably, and it improves the cost of ownership of this machine next. 

[0006]One more kind of congruence table device is indicated to W098/241 15. This equipment has two 
characterization zones and one exposure zone. These two board tables move between each 
characterization zone of them, and this exposure zone. It guarantees that the software which controls this 
equipment does not move two tables to an exposure zone simultaneously. 

[0007]It was judged that this invention had the special danger of the collision between tables in the 
multiplex table device for which a table is exchanged between different zones. A table is heavy and runs by 
a lithography device considerably at high speed. They support many delicate parts which are made also from 
an extremely weak material and need to get to know the position with high degree of accuracy dramatically. 
Therefore, the collision between tables has a dramatically serious thing even with a low speed. For breakage 
of a precision component, or permanent deformation, the serious collision which produces remarkable 
damage cannot use all the equipment for these delicate parts of a table, and may be carried out to them. Of 
course, the software which controls this equipment can be written so that movement of a table which is 
made to collide may be prevented, but the error produced by a software error, interference, an electric 
power spike, or unexpected power loss may still lead to a collision. 
[0008] 

[Problem to be solved by the invention]The purpose of this invention is to provide the multistage object 
position arrangement system which avoids the collision between the objects to arrange and/or can improve 
the influence of a collision. 
[0009] 

[Means for solving problem]According to one mode of this invention. Are a lithography projection apparatus 
and the projection beam of radiation, lighting system [ for supplying ]; — the 2nd and 3rd movable object 
table for holding 1st object table; the board of each for holding the patterning means which can pattern this 
projection beam according to a desired pattern being used, and, The table which can move [ the common 
range of movement which includes the 1 st and 2nd work areas at least ]; The projection system for carrying 
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out image formation of the patternized beam on the target portion of a substrate, And in order to avoid the 
collision between the 2nd and 3rd object tables of :above including table positioning means; for moving the 
above-mentioned 2nd and 3rd object table. A projection device containing a collision-prevention means to 
restrict physically at least one movement of the above-mentioned 2nd and 3rd object table is provided. 
[0010]According to the further mode of this invention. The lighting system for being a lithography projection 
apparatus and supplying the projection beam of xadiation; on the 1st and 2nd movable object table for 
holding the patterning means which can pattern this projection beam according to a desired pattern 
respectively. At least the 1st and 2nd work areas. The table which can move [ the common range of 
movement to include ]; a substrate. The 3rd movable object table for holding; in order to avoid the collision 
between the 1st and 2nd object tables of :above including table positioning means; for moving projection 
system [ for carrying out image formation of the patternized beam on the target portion of a substrate ];, 
and the above-mentioned 1st and 2nd object table. The projection device which has the feature in a 
collision-prevention means to restrict physically at least one movement of the above-mentioned 1 st and 
2nd object table is provided. 

[001 1]It does not depend on software thoroughly because of collision prevention, but a physical movement 
limiter, for example, the collision prevention means containing a barrier, guarantees avoiding a collision even 
in the case of a catastrophic failure of equipment like serious power loss or a serious system failure. The 
possibility of the expensive and/or unrecoverable damage to the substrate or mask table in such a situation 
is avoided. 

[0012]According to the further mode, after [ that ] this invention. With a lithography projection apparatus, 
the projection beam of radiation, lighting system [ for supplying ]; — on the 2nd and 3rd movable object 
table for holding 1st object table; the board of each for holding the patterning means which can pattern this 
projection beam according to a desired pattern. At least the 1st and 2nd work areas. The table which can 
move [ the common range of movement to include ]; the projection device containing table positioning 
means; for moving projection system [ for carrying out image formation of this patternized beam on the 
target portion of this substrate ];, and the above-mentioned 2nd and 3rd object table, it is a manufacturing 
method of the device to be used — ; — process; which prepares the projection beam of radiation using this 
lighting system — the 2nd object table of the process; above using this patterning means in the 1 st work 
area of the above, in order to give a pattern to that section at this projection beam, And the 
above-mentioned 3rd object table. The process positioned in the 2nd work area of the above; a radiation 
induction layer. The 1st substrate it has. Process; provided in the above-mentioned 2nd object table in the 
1st work area of the above. The above-mentioned 2nd and 3rd object table. The above 1st. And process; 
exchanged between the 2nd work area. This patternized beam of radiation. The process projected on the 
target portion of the layer of the radiation induction material of the 1st substrate of the above formed in the 
above-mentioned 2nd object table; process; which forms the 2nd substrate that has a radiation induction 
layer in the above-mentioned 3rd object table in the 1st work area of the above, and the above-mentioned 
2nd and 3rd object table. The above-mentioned in process which exchanges the 2nd and 3rd object table 
of :above in the method containing process; exchanged again between the 1st and 2nd work areas of the 
above, A method, wherein a collision-prevention means to restrict physically at least one movement of the 
above-mentioned 2nd and 3rd object table brings about the collision prevention between the 
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above-mentioned 2nd and 3rd object tables is provided. 

[0013]In the manufacturing process using the lithography projection apparatus by this invention, image 
formation of the pattern in a mask is carried out on the substrate selectively covered in the layer of 
radiation induction material (resist) at least. Before this image formation process, this substrate may 
receive various processings like an under coat, a resist application, and soft bake, for example. A substrate 
may receive other processings like measurement/inspection of after-exposure bake (PEB), development, 
postbake, and an image formation form after exposure, for example. This the processing of a series of is 
used as the foundation for patternizing each layer of a device, for example, IC. The layer patternized such 
may receive next various processings of etching, an ion implantation (doping), metalization processing, 
oxidation treatment, chemistry, mechanical polish, etc., etc. in which finishing of each layer was meant 
altogether. If some layers are necessary, new [ of all the processings or the modification of those / each ] 
will have to be carried out, and it will have to repeat to ****. After all, the array of a device is made on a 
substrate (wafer), next — separating these devices from each other with dicing or a technique like sawing, 
attaching each device to a carrier from there, and connecting with a pin — etc. — it can do. The further 
information about such a process can be acquired from a book called ISBN0-07-067250-4 in "the practical 
use guide of manufacture:semiconductor processing of a microchip" of Peter Van Zandt, the 3rd edition, the 
McGraw-Hill publishing company, and 1997, for example. 

[001 4] Although this Description may refer concretely use of the equipment by this invention in manufacture 
of IC, he should understand clearly that such equipment has many of other possible uses. For example, it 
may be used for manufacture of integrated optics systems, the derivation detecting patterns for magnetic 
domain memories, liquid crystal display panels, thin film magnetic heads, etc. Probably, it turns out [ of the 
term of the "reticle", the "wafer", or the "die" which a person skilled in the art uses for this Description 
due to such an alternative use ] that it should be considered for which that it is replaced by each in a 
respectively more general term "mask", a "substrate", and a "target range." 

[0015]In this document, the term of "radiation" and a "beam" Ultraviolet (UV) radiation. (For example, 365, 
248, 193, 157, or wavelength of 126 nm) Since all kinds of the electromagnetic radiation or the particle flux 
containing super-ultraviolet (EUV) radiation, X-rays, an electron, and ion is included, it is used, but it is not 
limited to them. This invention is explained with reference to an embodiment and an attached schematic 
view below. With these Drawings, a similar reference number points out similar parts. 
[0016] 

[Mode for carrying out the invention](Embodiment 1) Drawing 1 shows the lithography projection apparatus 
by this invention roughly. This equipment is :-. Radiation system LA for supplying the projection beam PB of 
radiation (for example, UV or an EUV line), IL; 

- 1st object table (mask table) MT combined with the 1st positioning means for having a mask holder for 
holding mask MA (for example, reticle), and positioning this mask correctly about component PL; 

- The 2nd and 3rd object table (board table) WTa, WTb which were combined with the 2nd and 3rd 
positioning means for having a substrate holder for holding respectively the substrate W (for example, silicon 
wafer which applied a resist), and positioning this substrate correctly about the components PL and MS; 

- Projection system ("lens") PL(for example, system [ of refraction or reflective refractility ], Mirror Group 
Newspapers, or field-of-view deflecting system array); for carrying out image formation of the irradiated 
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part of this mask MA on the target portion C of the substrate W is included. 

[0017]This equipment is a transmission type as drawn here (that is, it has a penetrable mask). However, 
generally a reflection type may be sufficient as it, for example. In an example illustrated here, this radiation 
system contains radiation source LA (for example, an undulator provided in the surroundings of a course of 
an electron beam of Hg lamp or excimer laser, a storage ring, or a synchrotron, an electron, or an ion beam 
source) which makes a beam of radiation. It lets the various optics Ex contained in this lighting system IL in 
this beam, for example, a beam forming optical system, the integrator IN, and capacitor CO pass, and is 
made for a made beam to have desired form and intensity distribution. 

[0018]The beam PB crosses next mask MA held by the mask holder on mask table MT. After passing mask 
MA, the beam PB passes lens PL and it converges this beam on the target portion C of the substrate W. 
The help of interferometer displacement measurement method IF and this 2nd positioning means can be 
borrowed, and the board table WTaWTb can be correctly moved so that the different target portion C may 
be arranged for the course of the beam PB for example. Similarly, after searching mask MA mechanically 
from a mask library, mask MA can be correctly arranged about the course of the beam PB using this 1st 
positioning means, for example. Generally, the help of a long stroke module (rough positioning) and a short 
stroke module (detailed positioning) is borrowed, and movement of the object tables MT and WT is realized, 
although there is no ****** in drawing 1 clearly. 

[0019]In the :1. step mode which can be used in two different modes, the equipment to illustrate is fixed 
intrinsically, holds mask table MT, and projects all the mask images at once on the target portion C (with 
namely, single" flash plate"). Next, in the;2. scan mode which enables it to irradiate with the target portion C 
which moves board table WT to x and/or a y direction, and is different with the beam PB, the same scenario 
is intrinsically applied except for not exposing the given target portion C by single" flash plate." instead, the 
direction (what is called a "scanning direction".) to which mask table MT was given For example, can move 
at the speed v to a x direction, then the projection beam PB is made to scan a mask image top, and it to; 
coincidence. The board table WTa or WTb is the same in it, or it is moved to a counter direction by speed 
V=Mv, and this M is the magnification (typically M= 1/4 or 1/5) of lens PL. Thus, it is not necessary to reach 
a compromise about resolution, and the comparatively large target portion C can be exposed. 
[0020] Drawing 2 shows the wafer stage 100 of the lithography device of Embodiment 1 with a top view. The 
core of the wafer stage 100 is made with the reference table or the stone 110, it has the flat level upper 
surface, and the two wafer tables WTaWTb can move on it. The wafer tables WTa and WTb are intrinsically 
the same, and contain respectively each wafer Wa, the wafer holder for Wb (not shown), and the air leg (air 
bearing) that supports it so that this table can move without friction intrinsically on the reference table 110. 
These wafer tables are arranged with the two drive units 120 and 130 which are known H type drives. Each 
drive comprises the X beams 121 and 131, and the stator of X linear motor which drives X sliders 122 and 
132 to the length of this beam is attached on it. The wafer tables WTa and WTb are kinematically combined 
with each one of the X sliders 122 and 132 by the releasable stage joints 125 and 135. Each end of X beams 
each is attached on the Y sliders 123, 124, and 133 and 134, those sliders are driven with Y linear motor (not 
shown), and those stators are attached on the balance mass 140 which takes the form of the rectangle 
frame surrounding the reference table 1 10. Then, the wafer table WTaWTb is arranged driving X sliders 122 
and 132 along with the X beams 121 and 131 in the direction of X, and by driving X beam via the Y sliders 
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123, 124, 133, and 134 in the direction of Y. It can also be rotated around an axis parallel to a Z direction by 
independent control of the Y sliders 123, 124, 133, and 134 by these tables. 

[0021]X on which each linear motor acts, and the direction of Y generally intersect perpendicularly mutually, 
and are parallel to the upper surface of the reference table 1 10. However, as mentioned above the two Y 
sliders 1 23, 1 24, 1 33, and 1 34 of each drive unit, In order to control Rz position of the wafer table WTaWTb, 
by a certain within the limits, it may arrange independently, and X beam balances and it brings a result which 
is not correctly vertical any longer on Y motor in the mass 1 40. 

[0022]H type drive units 120 and 130 contain effectively the long stroke module for rough positioning of a 
wafer table, and, on the other hand, the short stroke module for detailed positioning of the wafer is 
contained in each wafer table WTaWTb. 

[0023]The end of the reference table 110 has the exposure zone 20, a mask image is projected on a wafer 
there and a radiation induction layer can be exposed. The other end has the preparation (characterization) 
zone 30, a wafer can be taken in and out of a wafer table there, and the measurements process for 
establishing the exact position on this table of a wafer with 6 flexibility by any preliminary processes, for 
example can be performed. Although not explained here for conciseness, this exposure process is 
performed as mentioned above, while being able to perform charge, removal, and a preliminary process by a 
known method with known equipment. Although H type drive units 1 20 and 1 30 which cover the two zones 
20 and 30 are equivalent in this example, if the required ranges of movement of the wafer table in two zones, 
speed, and acceleration differ, the necessity will not exist. 

[0024]As mentioned above, the wafer table WTaWTb is kinematically combined with X sliders 122 and 132 
by the releasable joints 125 and 135. The joints 125 and 135 are allocated so that it can combine with each 
of the side in both the wafer tables WTaWTb. Two tables are brought to the position of the relay zones 40a 
and 40b, the joints 125 and 135 are released, an X slider moves by the table exchange process of explaining 
in detail below to other wafer tables, and then they are combined with it. 

[0025]The joints 125 and 135 tell the power, i.e., X, Y advancing-side-by-side power, and Rz torque of an XY 
plane between a wafer table and each X slider, when it joins together. However, since positioning accuracy is 
increased, this joint may be other flexibility, i.e., Z advancing side by side, Rx, and Ry rotation, and freedom 
may be sufficient as it. Such freedom may be given by including the flat spring which lies at the flat surface 
of the power which should be transmitted to this joint, for example. 

[0026]This joint may tell field internal force with a friction coupling (for example, single or caliper clamp on 
multilayer material), or an interlocking device (for example, the thing using the pin which engages with a hole 
or a hollow or the V groove to interlock, and a mountain). It may engage with an X slider within the limits of 
the relative position of a wafer table so that the demand to exact positioning of the slider in a table 
exchange process may reduce this clamp with a friction coupling. On the other hand, it ****** and only low 
clamping force follows, an interlocking device is small and the equipment of low energy consumption can be 
used for it. The combination of the principle of friction and interlock may also be used for this joint, and a 
coupling method which is different in these directions according to the requirements for power transfer 
which are different in the different direction may be used for it. 

[0027]In order to switch between open and closed states by form of requiring power operation in order to 
close this joint by that natural state, to be in order to prevent loss of a binding action in the case of machine 
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failure of power or others (adhering), and to open (it detaches), or testability, it is a thing of form which 
requires power operation. Elastic potential energy given to an example of such a joint of form by deposition 
of a coil or a cone spring, for example, There is a clamp which hangs bias and is shut by magnetic energy 
given with a permanent magnet, electrical energy given by electrostatic force, or potential energy of a lot of 
gas under high voltage. A pneumatic pressure type, a hydraulic system (in order to make an opportunity of 
contamination into the minimum, it is preferred using ultrapure water), electromagnetic, etc. may be 
sufficient as open power of resisting passive closing force and acting. Since the stroke between opening and 
closing positions of this joint seems to be small, a transmission mechanism with a large mechanical 
magnifying power can be used between an actuator and a clamp. There are a single stage or a multistage 
lever system, a pneumatic pressure type / hydraulic system booster, etc. in an example of such a 
transmission mechanism. A lever system which has variable mechanical magnifying power and has a 
transmission mechanism which uses total clamping force only in a portion of the last of this stroke, for 
example, what is called a toggle mechanism, and a movable effective pivot point may be used. 
[0028]Drawing 8 A shows a coupling mechanism of an active open sand mold. In this mechanism, generally 
the flat spring 151 parallel to XY board is fixed to the wafer table WTaWTb, and when this joint closes, it is 
clamped between Ambil 153 fixed to X sliders 122 and 132, and the movable hammer 152. According to 
whether friction or an interlock clamp principle is desired, a clamp surface where Ambil 1 53 and the hammer 
152 counter may be provided with a projection which engages with a projection and a hollow to which rough 
is carried out or the flat spring 151 is equivalent, for example, a pin, upheaval, or a hollow, in order to 
promote friction. Pivot combination of the hammer 152 has been carried out at the 1st end at the lever 154. 
It is that 1 st end, and it combines with the pivot 1 55 fixed to X sliders 1 22 and 1 32, and this lever 1 54 is the 
2nd opposite end, It combines with the spring 156 which acts on the fixed point 157 on X slider 122 and 132, 
and hangs bias on this lever, then the hammer 1 52 is forced on Ambil 1 53, and the flat spring 1 51 is clamped. 
In order to open this joint, power is used in the direction with the open actuator 158 opposite to power 
which the spring 156 uses on the lever 154. 

[0029]Drawing 8 B shows an active toggle type coupling mechanism, in this case, the hammer 161 — the 
cage 1 62 — concealment — now, although it is, with the spring 163, bias can be hung and the flat spring 1 51 
is clamped to Ambil 1 53. Pivot attachment of the 1 st lever 1 64 is carried out at the 1 st end at the cage 1 62, 
and pivot combination of the 2nd lever 1 65 has been carried out between the middle pivot point 1 67 on this 
1st lever, and the fixed pivot 166 attached to X sliders 122 and 132. The actuator 168 uses power to 
direction which makes straight a dogleg which the 1st and 2nd levers 164 and 165 form in an end of the 1st 
lever 164, The cage 162 is forced on a direction of the flat spring 151, therefore power is increased and the 
spring 163 forces the hammer 161 on Ambil 153 at it. This closed state is made to stability by allocating 
these levers "so that this actuator may force the levers 1 64 and 1 65 on a stopper (not shown) slightly 
across a linear position and may lock a dogleg." 

[0030]in order that drawing 8 C and drawing 8 D may improve interlock, the alternate-connection 
mechanism using V mountain and a V groove is shown — ; — the active toggle type or active open sand 
mold explained above may be sufficient as this locking mechanism. In the coupling mechanism of drawing 8 C 
and drawing 8 D, Ambil 153' projects caudad, and is provided with a long and slender V type mountain in the 
direction of X, and, on the other hand, flat spring 15V is provided with the termination component which has 

11 



a V groove corresponding to the V type mountain of Ambil 153*. The hammer 152 is formed and the 
termination component 1 59 is clamped to Ambil 1 53'. Of course, probably, it turns out that - i.e., a slot, 
which can make this coupling mechanism reverse is provided in Ambil 153\ and a mountain is provided by 
the termination component 1 59. 

[0031 ]In order to engage the coupling mechanism of drawing 8 C and drawing 8 D, the board table WTa, WTb, 
and a driving means are arranged so that the termination component 159 may be located between Ambil 
153' and the hammer 152. Next, as shown in drawing 8 D, the hammer 152 is forced up, and this V type 
mountain goes into a V groove, and fixes the termination component 159 to Ambil 153' firmly. 
[0032]The coupling mechanism of drawing 8 C and drawing 8 D brings about some advantages for the fact 
that a V type mountain and a slot are extended in parallel with the direction of X. To the 1st, move mass, 
therefore driving force are larger in the direction of Y than in the direction of X. A wafer stage, an X slider, 
an air leg, etc. move in the direction of X, and, on the other hand, X beam and Y slider also move in the 
direction of Y. Then, interlock for this slot and mountain to tell strong power in the direction of Y is brought 
about, and, on the other hand, friction is enough to tell power in the direction of X. Simultaneously, exchange 
of the wafer table between two drives becomes easy. The X slider to which Ambil 153' is attached moves 
only in the direction of X during this exchange, then, this coupling mechanism refuses combination between 
the termination component 159 and Ambil 153', and it opens it as enough to enable this movement — 
sufficient — ; — big movement required in order to make this V type mountain pass a V groove is 
unnecessary. However, if the slot and mountain which are extended in the both directions of X and Y are 
provided, this big movement will be required. Reducing movement of this joint required for exchange reduces 
the time which that exchange takes, and it increases the throughput of this equipment. 
[0033]Next, with reference to drawing 2 t hru/or drawing 7 , and drawing 9 , an order of the process for 
exchanging wafer tables is explained. Drawing 2 shows the wafer table of an active position, the wafer table 
WTa is in the exposure zone 20, and it has combined with the drive unit 120, and on the other hand, the 
wafer table WTb is in the preparation zone 30, and is combined with the drive unit 130. The purpose of this 
table exchange process is to combine the wafer table WTa with the drive unit 1 30, to move it to the 
preparation zone 30, to combine with the drive unit 1 20 and to move the wafer table WTb to the exposure 
zone 20 simultaneously, on the other hand. 

[0034]In the 1 st process of a table exchange process shown in drawing 3 , the wafer table WTaWTb is moved 
to an edge of these work areas, and it engages with each cable shuttle CS1 and CS2. These cable shuttles 
are attached to a side rail of the balance mass 140, or other parallel rails, and in order to guarantee that the 
wafer table WTaWTb synchronizes during this replacement procedure, and moves, they are connected with 
a chain (not shown), for example. It goes also into a maze which shows drawing 9 the wafer table WTaWTb, 
and contains the side attachment walls 170 and 180 and the central support 190 at this process. The side 
attachment walls 1 70 and 1 80 project at each end, they have the shoulders 171, 1 72, 181, and 1 82, and they 
project them on the side of the reference table 1 10, then they are narrower than a center region in a work 
area, i.e., an exposure zone, and a preparation zone. [ of an effective motion range of these wafer tables ] 
This central support is located in the center of the reference table 1 10, and these wafer tables are the sizes 
which pass and prevent that moving a straight line conversely preparation zone 30 from the exposure zone 
20. Instead, a wafer table must move by the relay zones 40a and 40b to a method of outside to a side rail, 
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after passing an end of the shoulders 171, 172, 181, and 182. This is a position shown in drawing 3 . A time of 
forming the sensors 173, 174, 175, 183, 184, and 185, and these wafer tables passing a specific point of this 
maze is detectable. 

[0035]In the 2nd process, the wafer table WTaWTb is ahead moved until it stands in a line in the relay zones 
40a and 40b, as shown in drawing 4 . Connection between cable shuttle CS1 and CS2 will guarantee that this 
process cannot be performed, if both wafer tables are connected with each one of the cable shuttles of 
these and do not synchronize and run by Shimo of control of software. Although this connection does not 
drive a table, it shows a wrong software instruction which may lead to deviation of synchronized motion. By 
it, a table will guarantee that it cannot enter into one of the work areas, if what exists previously does not 
move outside simultaneously. These cable shuttles support a useful lead pipe of a control cable and others 
on each table of them. This and a fact that a table can pass a central support only by these the very thing 
side guarantee that these cables are not involved. 

[0036]In the 3rd process, it moors by turning OFF quietly an air leg which supports them for the wafer table 
WTaWTb to the reference table 110, for example. Instead, a pin etc. which are usually hidden in a hollow or 
a hole of balance mass may be made to project, and a table may be fixed. Next, the coupling mechanisms 
125 and 135 are opened and they release a wafer table from an X slider to which origin was attached. Next, 
X sliders 122 and 132 are moved so that other wafer tables may be acjjoined, as shown in drawing 5 , and the 
coupling mechanisms 125 and 135 are re-energized. Then, the wafer table WTa is shortly combined with the 
drive unit 1 30, and the wafer table WTb is shortly combined with the drive unit 1 20. 

[0037]In the 4th process, the wafer table WTaWTb is moved to the direction of each destination of them 
with the drive units 130 and 120 which they were able to move and change, as shown in drawing 6 . It 
guarantees that are still combined with cable shuttle CS1 and CS2, and they synchronize and a wafer table 
moves among this process. 

[0038]Finally, if a wafer table once passes the central support 190 and moves, they will be released from 
cable shuttle CS1 and CS2, and will move to those vehicle zones. As shown in drawing 7 , the wafer table 
WTa is in the preparation zone 30 shortly, and the wafer table WTb is in the exposure zone 20 shortly. 
[0039](Embodiment 2) The 2nd embodiment of this invention is shown in drawing 1 0 t hru/or drawing 13 . In 
this embodiment, cable shuttle CSV and when it forms a drive in CS2' and not the drive units 120 and 130 
but they perform measurement of a wafer table, and the transfer between exposure zones, the possibility of 
a collision is reduced further. 

[0040]The 1st process of the transfer process of this 2nd embodiment is the same as the first thing, moves 
the; wafer table WTaWTb into this maze, and engagement is carried out to cable shuttle CSV and CS2\ 
respectively. In the 2nd process, it does not show around through this maze with the drive units 1 20 and 1 30, 
but the coupling mechanisms 125 and 135 are released, and the wafer table WTaWTb is separated from the 
drive units 120 and 130. Next, as shown in drawing 10 , the wafer table WTaWTb is driven through this maze 
by cable shuttle CSV and CS2\ in order that the 1st and 2nd processes of this 2nd embodiment may reduce 
the time taken by transfer — "being in a great hurry" — it can perform. In this composition, cable shuttle 
CSV and while CS2' had engaged with each table, the wafer table WTaWTb is driven in into a maze with the 
drive units 120 and 130 which continue accelerating them in the direction of Y. If the wafer table WTaWTb 
runs by constant speed, the drive units 120 and 130 will be separated and movement of the remainder of the 
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table passing through this maze will once be driven by cable shuttle CS1' and CS2\ The time which 
exchange takes is reduced and the performance specification of these cable shuttle drives is lowered in this 
composition. Cable shuttle CS1 and CS2 may also carry out the role as a collision-prevention means for 
preventing the collision between the Y slider 123 and 133 and between the Y sliders 124 and 134. 
[004!]Once it releases the drive units 120 and 130 from the wafer table WTa and WTb, as shown in drawing 
1 1 , After X sliders 122 and 132 shift to the side else and re-engage with other tables there ( drawing 12 ), 
cable shuttle CSV and CS2' are released, and these tables go into a work area ( drawing 13 ). The separation 
from the re-engagement and the cable shuttle of the drive units 120 and 130 is also in a great hurry to the 
reverse of the process explained above, and can be carried out to it. 

[0042](Embodiment 3) In the 3rd embodiment shown in drawing 14 t maze equipment is replaced at a 
rotational barrier or the door 200. In respect of others, this 3rd embodiment may be the same as the 1st or 
the 2nd embodiment. 

[0043]The rotational barrier 200 is attached in the center of the reference table 1 10 on the pivot 201. In 
order to begin a transfer of the wafer table WTaWTb, they are driven to the position on the diagonal line by 
the side of one of the pivots 201 which counters. Next, the wafer table WTaWTb is driven through the relay 
zones 40a and 40b synchronizing with rotation of each other and the barrier 200. The synchronization of the 
movement body in a transfer process is controlled by this embodiment with software. However, also in the 
case of serious failure like a software error, unexpected power loss, or interference, this rotational barrier 
200 prevents the two tables' WTaWTb always doing and their coming to contact. 

[0044]The effect same in alternative composition; one is projected in the 1st position, when a wafer table is 
in a work area, and the storing type barrier which projects in the 2nd position and forms two courses for 
transfer processes attains the 2nd. 

[0045]. Delivery between the drive units in which this 3rd embodiment reaches each half of the reference 
table in a transfer process is required. Especially in relation to the long stroke drive which uses a planar 
motor, covers all the fields of the reference table 110, and can arrange each drive unit to each wafer table 
as well as a drive which was used in the 1st and 2nd embodiments, it is useful. 

[0046](Embodiment 4) the wafer table WTaWTb is provided with the projections 212, 213, 215, and 216 in 
the 4th embodiment shown in drawing 1 5 and 16 — it — the side attachment walls 170 and 180 and an 
association — each wafer table guarantees that only the itself side of the center pole 1 90 can pass through 
this maze. 

[0047]As shown in drawing 15 , when the wafer table WTaWTb is in the right side of the center pole 190, The 
projections 212, 213, 215, and 216 are extended exceeding the upper bed of the side attachment walls 170 
and 180, the side of the reference table 1 10 can fully be approached, the wafer table WTaWTb can be 
arranged, and they enable it to pass through between the side attachment walls 170 and 180 and the center 
poles 190. Instead, these projections enter the slot where a side attachment wall corresponds, and a wafer 
table approaches the side of the reference table 110 enough, and may enable it to move to it. However, as 
the center pole 190 is allocated so that it may project more highly enough than the side attachment walls 
170 and 180, then shown in drawing 1 6 t when a wafer table is in the side "which was wrong in the center 
pole 190", as for this wafer table, it cannot pass through between this center pole 190 and side attachment 
walls. 
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[0048]The projections 212, 213, 215, and 216 prevent the possibility of a collision which happens when a 
table moves to a direction of a side "made a mistake" in a diagonal line course, when power loss happens 
and other tables move to a table exchange ready position. If there are no projections 212, 213, 215, and 216, 
this table hits and rebounds upon a side attachment wall, and at least, selectively, this crevice will be passed 
and it will collide with other tables. 

[0049](Embodiment 5) The exchange rails 221 and 222 attached to the maze side attachment walls 170 and 
180 are used for the 5th embodiment shown in drawing 1 7 instead of a cable shuttle of the 1st and 2nd 
embodiments. To the beginning of a transfer process, the wafer table WTaWTb is driven to an entrance 
position by the side of each of them of this maze. In these positions, the projections 21 1 and 214 on a wafer 
table engage with the exchange carriages 223 and 224 attached on the exchange rail 221 and 222. Once it 
engages with an exchange carriage, these tables will be fixed in the direction of X, and all movements of this 
direction will be prevented. These exchange rails absorb all collision energies of this direction, the exchange 
carriages 223 and 224 — a chain — or only when it connected electronically, and they are together and 
both engage with each wafer table WTaWTb of them, it may prevent from moving 
[0050]In the modification of this 5th embodiment shown in drawing 18 , these carriages are made 
unnecessary and the projections 211 and 214 have the hooks 217 and 218 which engage with the direct 
exchange rails 221 and 222. Again, when a table is engaged via them, the projections 21 1 and 214, and the 
hooks 217 and 218, these exchange rails prevent movement of the direction of X, and absorb all the collision 
energies of the direction of X. 

[0051]In this modification of the 5th embodiment, the pin 240 divides an exchange rail into a zone, the 
sensor 250 is formed, and existence of this table of each zone is detected. Although these pins are usually 
drawn into the exchange rail, If it is shown that these tables synchronize and the output of the sensor 250 is 
not moving, a control system is formed so that these pins may be made to project from the exchange rails 
221 and 222 and the direction of X may, of course, shut up the projections 21 1 and 214, therefore the table 
WTaWTb in the direction of Y. As for the pin 240, it is preferred to be able to hang bias so that it may project 
by means of a spring, and to be retracted with an active actuator, for example, an electromagnet, so that it 
may project automatically in the case of a powerfail. 

[0052](Embodiment 6) In the 6th embodiment (not shown), the both-ends robot arm which engages with 
every the one two wafer tables WTaWTb performs this transfer process at each end in the work areas 20 
and 30. Next, these tables are released from those long stroke drive units, and in order that this robot arm 
may exchange these two wafer tables between work areas, it rotates. 

[0053]The substitute means of this robot arm is an exchange carriage which moves only in the direction of 
Y. For this transfer process, these wafer tables are moved to an opposed position in diagonal line with each 
drive unit of them, and then are moved at once in between two work areas by every one of the exchange 
carriage of this. This transfer is performed as always engaged with a drive unit or an exchange carriage in a 
wafer table. 

[0054](Embodiment 7) The two board tables WTaWTb run by the 7th embodiment shown in drawing 19 
between each characterization zone 30a and 30b and the central common exposure zone 20. These board 
tables do not have exchange itself there, while it had always been combined with each of drive units 1 20 and 
1 30 of them by it. 
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[0055]Although the control system (software) of this equipment is programmed to guarantee that there is 
only the one board table WTaWTb in the exposure zone 20 at any one time, Nevertheless, a software error 
or machine failure may move both tables to an exposure zone simultaneously, and it may result in leading to 
a potential collision state. In order to prevent the physical collision between the weak tables WTaWTb. the 
collision-prevention means 200 is formed on the Y sliders 123, 124, and 133 and 134. This 
collision-prevention means 200 contains the shock absorber which has sufficient impact-absorbing 
performance to guarantee that it is arranged and it becomes impossible for two board tables to actually 
contact. 

[0056]In all the embodiments described above, the physical barrier means 190 which prevents the collision 
between two wafer tables, for example, a central support, the side attachment walls 170 and 180, and the 
rotational barrier 200 may be provided with a shock absorber as well as table itself. For example, it is 
possible to make the bumper which contains a shock absorber in the surroundings of a wafer table. This 
bumper can absorb all the possible shocks that happen by a collision so that this wafer table may not be 
damaged. Such a shock absorber may be attained making a related component from a spring material 
completely selectively, or by forming an active or passive impact absorption device, for example, an air bag, 
a fender, a buffer, an oleo damper, a spring, etc. 

[0057]Although the specific embodiment of this invention was described above, probably, it turns out that it 
may carry out with having explained this invention and an option. This explanation does not mean restricting 
this invention, in particular, quick and exact positioning of the object in the reticle or mask stage of a 
lithography device, and a flat surface is desirable in this invention — all — others — probably, it turns out 
that it may use for the equipment of form. 
[Brief Description of the Drawings] 

[Drawing 1] The lithography projection apparatus by the 1st embodiment of this invention is described. 
[Drawing 2] Two wafer tables are the top views of the wafer stage of the equipment of drawing 1 in a vehicle 
zone. 

[Drawing 3] Although it is similar to drawing 2 , a table is a figure in the 1st process of an exchange process. 

[Drawing 4]A lthough it is similar to drawing 2 , a table is a figure in the 2nd process of an exchange process. 

[Drawing 5] Although it is similar to drawing 2 , a table is a figure in the 3rd process of an exchange process. 

[Drawing 6] Although it is similar to drawing 2 , a table is a figure in the 4th process of an exchange process. 

[Drawing 7] Although it is similar to drawing 2 , a table is a figure in the 5th process of an exchange process. 

[Drawing 8 A] It is a diagram of the coupling mechanism for combining the wafer stage in the 1st 

embodiment of this invention with a driving means so that release is possible. 

[Drawing 8 B] It is a diagram of the coupling mechanism for combining the wafer stage in the 1st 

embodiment of this invention with a driving means so that release is possible. 

[Drawing 8 C] It is a diagram of the coupling mechanism for combining the wafer stage in the 1st 

embodiment of this invention with a driving means so that release is possible. 

[Drawing 8 D] It is a diagram of the coupling mechanism for combining the wafer stage in the 1st 

embodiment of this invention with a driving means so that release is possible. 

[Drawing 9] It is a top view of the maze included in the wafer stage of drawing 2 . 

[Drawing 10] A wafer table is a top view of the wafer stage of the 2nd embodiment of this invention in the 
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2nd process of an exchange process. 

[Drawing 11] Although it is similar to drawing 10 , a table is a figure in the 3rd step of an exchange process. 
[Drawing 12] Although it is similar to drawing 10 , a table is a figure in the 4th step of an exchange process. 
[Drawing 13] Although it is similar to drawing 10 , a table is a figure in the vehicle zone after the completion of 
exchange. 

[Drawing 14] It is a top view of the wafer stage of the 3rd embodiment of this invention. 

[Drawing 15] It is a top view of the wafer stage of the 4th embodiment of this invention. 

[Drawing 16] It is a top view of the wafer stage of the 4th embodiment of this invention, and a table shows 

how to have passage of the side which was wrong in the central, support barred. 

[Drawing 17] It is a top view of the wafer stage of the 5th embodiment of this invention. 

[Drawing 18] It is a top view of the wafer stage of the modification of the 5th embodiment of this invention. 

[Drawing 19] It is a top view of the wafer stage of the 6th embodiment of this invention. 

[Explanations of letters or numerals] 

20 The 2nd work area 

30 The 1 st work area 

40 Relay zone 

1 20 The 2nd driving means 

125 A releasable joint 

135 A releasable joint 

130 The 1st driving means 

1 53' V type mountain 

1 59 V groove 

1 70 The 1 st side attachment wall 

180 The 2nd side attachment wall 

1 90 Support 

200 Rotational barrier 

C The target portion of a substrate 

CS1 The 1st shuttle 

The CSV 1st shuttle 

CS2 The 2nd shuttle 

The CS2' 2nd shuttle 

IL Lighting system 

MA Patterning means 

MT The 1 st object table 

PB projection beam 

PL projection system 

W Substrate 

Wa The 1 st substrate 

Wb The 2nd substrate 

WTa The 2nd object table 
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WTb The 3rd object table 



[Translation done.] 
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Bo 

nt&n i 1 1 mm 9 $ 1 0 keScS n 

fc^Bfc^^T. lgli3«fct>*lg2|gi!l^a<DS^*WJB 

im&m 1 2] it*3S 1 £EishftBiK«^T, 

^E®?!IK±#a^HtiE^ftf : --^^K©ffiS?^K<*/-c 
i6tcx^;l/^-*©iR-r S fca6^ H tiE7 L --7';HitBi*46 

20 Bo 

cw*3S 1 3 ] m^B 1 > Lii*^ 1 2 ©firn*»— 

BteEBStifcSEfiJcfc^T, Mt> BESB 1 f^BK* 
-eMEB 2 *5 * tfS 3 ^^-r;l/CSB«rBSU 5 
/-c46<OSS^*^S*^* : HiJE^2<fHE^T*±E^I 

fry— -7Mz. —Die mf rcm&<D a «»#± tcc^ 

- >ft hfz If— A^B-T 5 /£i6«i:MEJS«'>X x A«r 
BE^bfcSBo 

[is^js 14] u y^77-f mzmm-Qib -ox-.nm 

Vm2BjmWft7—7Mc\.T, '>^<ktlgl*J«}:tJP 
B 2 f^HE^#€yBl!l<0«iai35HtSoTi!l^t#5Sg 
1 43«kt>'B2 pIK^x-^I- : Sffi£«^f;£>/c:i6<D 

gBgP»±fc^B'r5/-c46(DiSK->X7-A ; *5<fctfff}E 
B l fe<fct>'B2^i*;x-7 r ;l/^i!)^-r/ta6<Dx-7 p ;l/{4 
Bi*i63MjS : : BEB 1 tl2©i(*f-7;^ 

OW^%Bltsrc«)fcffJEB 1 t5<fct>*B2^{*7 L -^ 

[f»3£JK 15] U v y 5 7 -r SK^BT-fe o T : 
*a<0^bT-A^r^-r5fc46C»^v/XT-A : filfM<0 

/^->'fcseoTS^if-A^>'^-->y-rsci:A^ 

: S^S®*^-r5fc«)<DB243J:Q'B3Pli!)^ 
ftr-7/HctT, '>^<i:t,Bl*5J:0 : B2^E« 

*-3tsmm<D&mfgimicw.i.Tmzmzws2 ts^t/B 3 
ojmmi^T—y^ ; ' >fkbfcif-A*a«<DBB 

so gp^tc^B^S/'ctoOS^v'XT-A : fc.fct/HilEB 2 
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-•7i\s*mvm i ^«E«rt»c, fe<ta*BuiB^3^(*^ 

ffitBSB 2 Urtfrf— -7Mz W>i%>TM : MfBlfl2*5<fca : 3f 

3 mwr-y^mim i tftss 2 ^nEi^HT-^^ 10 

t5l8 : «(^0/^->'{fcL/o:e-A^Miem2%l 
flex— rrt/fcRttfeMEJIi 1 Sffi©«^JBJt4m<D/f 

McWHi^TM : fe^t>**ilfa^2*5 c t;0 : m3!Kl{*7 i -^ 
[000 1] 

- - > y-r 5 c i: 5 1\9 — - v y^s^«j*-r 5 

fca&coS 1 f&flwx-yrt/ ; »R^«^p-r^fc46to?B2 pj 

>ft e- a* c <d»«<d Bm«-±tc^«-r 5 
[0002] ti^mmit. 

±S2SS 1 7;WWt5vx*. vx^ 

30 ^afe-rSo COS 1 tt*r-7yK±, CtO"7X^-Sr so 



- m 1 *{*f— t *txmm&tfUft-rz>7u y 

tfrfttLTRML. —157 KUXflKfcSttfcvMiMWA. 

«SfcLT, tf— Atfvhy<y*X7 , KUXRjBIE<D7'K 

WAtf, ^1*1*^5, 2 9 6. 89 l^fc'.fctffg 
5, 5 2 3. 1 9 3^*>6ifti63Ci:#-C't, ^n?>^ 
T'tC C C fcSffl-T -So 

5AoJ^L C D7H"o 3 &HtfiJc<D<?iJ«, 

ffF8!5, 2 2 9. 8 7 2^xen, 

iflc£vX^£#?WcJlfl;W{cfattSfrfc&n&^ 
[0 0 0 3] ffiSt-tofctblC. CCgKv'XfA?;, J-X?^ 

••u>x" i;pf^t^in^v>w : ccommn. «A 

tf, HSfltJtt^*^, S^ftt^*?, 43±tfS«*HSf 
1t)t¥lR?*^£F, S>«?OSiC<DSK>'X7 L A^S#-r 

mmc -]y>x" tif^tan*:^. ^-©±, cos 

Ifc<t:r;i2»r-7M. ^tv^n, "?X^f- 
[0 0 0 4] 

UK (I C) <DSifitcffi^ci:WT'#So ^<o«fc^^^ 
SIh1SS/^^->^A/T- 1 £)J;<, l^^-v^ x^. 
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i) T-so, £<»mm7 L -7')i*mM-?2>mmvt>\ fg 

(c MOT L fc J: -5 ft 'J V ^5 7 ^ ^B»c Mr 5 Hfc £ tf IS 
«, CTxtf, HPmtffFWMWOQ 7/33205 A^iR 

[0 0 0 5] -fiSWfc, C(Oaco^B« % JJl-Sjf l f&te 
x-^l/*3<fcO : #-^2i|«!l» (Sffi) 

mmf^5, 9 6 9. 4 4 Hffccfctfl 9 98*2^2 
7 BlimcO^BItfFUiSlO 9/ 1 8 0, 00 1 (WO 9 

8/4 0 7 9 D {cief^n-c^T, ^n^msf 20 
sis 1 m&*nyt-rzrcibic&m'>XTL.<DTic3Q2>m 

tc, m2Sffi7 1 -y r ;l/A^^fiiB^E!lTt, ftKSft 

[0006] ta-asoif-^si^wog 8/ 

2 4 11 5tcie©UTfe5. C<D=&Bt±> + 5 

[0007] *>%mte, 7—7fottm%:z&tg(omT'5t 



[0 0 0 8] 

i¥£Wtfm&ii,<s:'!> t^zmm *¥$w<DBm*. ieb 

3Htta*3. ^g^iaB9H46i'XxA«:««-rsci: 
[0 0 0 9] 

-A^m^-r-sfctooMw^x^A : m^o^-vic 
tjto r c cots^ if— a^v -- > y-r a c t 5 

&*g«$:«?rr 3 tivxom 2 *3<fc t>*^ 3 oiifi^x— 

7;WCLT, £&SS 1 43£tfffl2m?IEi§$£#t? 

3 Vd#7—7>m(D'{R3z*m* % rctbi,c±nm 2 
[0010] £<o5znn<Dm.%%mmfc£m£, >jw? 

ia^if-A^/^-->'y-rsci:A^W*5>'^--> 
>IX\ <ttSlJ3<kyS2 f^HE««r#tyaSiO 

ffi<01^gP»±^^^-S/ci6O^'>XxA ; *5«kt>* 
±82^ 1 *5<fc0 : M2^f*7 L --7";l'^l!)*>-r/-ca6c07 L -^ 

>mmmtb^m ; : ±se^ 1 **tfiB2»i*^- 

^■;l/rao@^jait5fc46fc±IB^ 1 *3J:a*^2!|?!l»^ 
[0 0 1 1] ffi^K±^)/c*btc^icV7 h^xTtc^ 

7Xiff- ^I/'\(DSiffi*:««fct//$fcaiB]a^fil*« 
[0 0 12] CCDfgWcO j e-»±M^-5^tC<fcn(±\ 'J 
/c460^->XxA ; f9rM0V^->lcS£oTC(D&^ 

s^«Jt-r^fci6o^ 1 mi^f—y^ : #^st5^«^ 

-T-5fci6£D^2«3 t fcD : ^3ori!)%l(*T— < 
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t t>m i *s <fc tfs 2 fiFiiE««$crsnoA»niBica 

oT«lft#5f-^l' : CO/^-yftLTttT-AfcC 

os«og«g&#±(c^<£1-£/cfe©SK^XxA ; M 

mc±am 2 *3 .ttf^ 3 wtf-rMifrfftftof 

&§Jt£-A£:ffljtt<5X:g : C<DiSiBfc:-At;:*-cDBrM 

II : ±E*2»#^-^*±E» 1 ftSIKHrtfc, 
fc«fc tfXIBfl 3 Kj*f-^4±E» 2 fFHE^FlfcCi 10 

*ie : ^msusji 1 Sffi*±fB 

IBM 2 43 <fc tfff? 3 ^<*x-7;l/*±fBSf! 1 *5<fctffg 2 f£ 

if— A*±esi2iM*?— 7Mz.mirz±MWi 1 »«o 
jsjo»««u6«so wo a «»#±ta»-r*xa : 
si&j&jf*^-£>!8 2««;fc±fssff i ttM&LWT-±.$&m 
zyafo7—-7)i>\z.mfz>iM : & £#±12^ 2 & it/as 

3 »{*x-^l/*±EJS 1 fc<fc tfffl 2 ^IgiSflT-Stf 
32^-r^Xig ; Sr^ty^jitcJH^T : ±12* 2 *5<fc tf 31 20 

sw^-^vi^ia-f axtaxg*, ±ie^2*5<tt/ 

m-^m^m±.^m.i^±Mm 2 **tfa 3«w*f— ^ 
?&<»m$m±* t /t -r c £ t -r 3 ^?£#ii« s 

COO 1 3] c©560£fc<fc3'J yy^7-<*Si&g@«:ffi 

t&gmtfiiici&mnmfcttft (i/^xh) ojiT'is*>n 

/iS«±lc^®t-S 0 CO^^XgOBiHC, costs 

ssa, mmk^-t (peb) , sift, 
v^-*ts&xsifcmmm<omfe/®M(o& *> ft, ftsosa 

lc, x-y?-^, ^VSA (K-tf>^) , &S{fc*!l 

a, gftsas, ft* • ««ww«*oj: 5 », £t<h* 

Off Ott±tf L fdg* OiaHSrStf £ t> fclttft 

^^WrU/^lcS'ALftttntfft^ft^/c^^o ^ 

tc, iinP>O^WX«r^>'>^'Sfct±^|OJ:^ft 

U-Vfclfctttt* tf Mc}gfILI?T-§5o ^O.fc? 
&:/D-trX£H-<r£Mft£1f?8t±, 00*. tf, If-*-'* 
y • -IfVhO "v^n^-y^OgHt : ^#i**PXOH 
ffl^K" , 2S3IS, -7yo<7fc/HiJI£*±, 1997*P, IS 
BN0-07-067250-4£V^:*:fr£f#5C i:#T*£5o 
[0 0 14] CO^jifflST-1 C<DW&lCfi$l,fZC(DftW so 



tt, ^o J: 3 ftttHfflj£oil8<ifc-m, coi^ST-®-? 

£nt, ^n^en, j;o-«awftffli§ . "» 

C0015] **»T'«, "mm®." ^<fct>* "tf-A" 
ti^fflsg*^ (uv) mmm mms. 3 6 5, 2 

4 8, 1 9 3, 1 5 7 Sfcti 1 2 6 n mOifcgO) , ffl 

in(Euv) ttittfu x«a, s^fecfc^^-^^ty 
p. ^ mm<Dmmmmm trcim^-y^-^^^ 

[0 0 16] 

[^osifflomsi] (^fifiCTl) 0 1 {±, COSMIC 
ti : 

• J^#t^ (OTAtf. UVSfcfiEUV^) OS^tf- 
AP B*«if&-rSfcl60S5t*t*iv-XxAL A, IL; 

TX»*/l/^*iB*, COTX^^gPWP HCBSLTiE 

^lWf*^-^ (VXi'f-W MT ; 

• S-*»ffiW (WAtf, U->'Xh*^Lrcv"Jn> 

o^ 2 *j <fc t>*^ 3 {4gj*46^ mcrnftz nrcm z ts «t xs 

m3Vm*7—7)\/ WTa, WT b ; 

±lci&m? Xx A ( "U>X" ) P L 
®jff«L<{4SWffi»fttO->X-rA, =7- 

[0 0 17] CCt«S<«fc^»C, C£DS§«, i&iUT* 
fe^> (IP*, SilttOVX^^r#-rs) o LfrU -IS 

5f?JT, C£D«tW)^->XxA{±, »WIS<Oe-A*flF« 
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X^MA^5iiiLTfre>, tf-APB&4, U>XPL5: 
14, flJAfcf* Sfc*B««#C*l£-i>PB<DlSttfce 

HKtfHc, Hlftf-^l/MT, WT<QM&e4. Bllctt 
o#Dl4^<*&^#, gXHD-^^a-;l/ oatiB 
iocfctfSXhD-^^^a— ;b (mfflfiB&tf)) 

[0019] B*-r*«Bt4, looaas^-F-pft 

"TSo ^cS*Ef L -y;l/WT*xi3J;tJF/S^«y*lR] 20 

£-5*ci-£ ; 2. ^SE^e— Kt?a. ^6nfcB«®» 

x-^i/MT^^tsnfc^isi (mil "^*^cri m , m 
PB^x^««o±*^**^en; ra^c s«t— 

r;l/WT a*fc«WT bft^nt^crauSfcttSW^r 
fp](i:3iSV=M vt«^n> COMtiUVXP LcOfg 
* (AfflW^tt^ M=l/4$fc«l/5) T?*So C 30 

[0020] H2«. ussen ouvy^^-fttno^ 

x/>Xf->*10 0^WT^f o ^xaXt->M 

oom7(J:, sft«5i 1 or-ffen 

xAf-^wTa*«tr;wTbtt, *nmcmcr\ 

^^n^tUD^x^Wa, Wbffl£)^x/\*/l/^ (13 
TjHN*) , 4o c fcD*CcO-r--^l/^S^7 : '-^;Ul 1 00 40 

0, 1 3 0K£oTffiBf £o &mW)&&l*. XkT-A 
121, 1 3 1^6filc0, f^±tCXX7^^1 2 2, 
1 3 2*C<D£—l±<DmfcmW)'?Z>XV~T'e-*<DX 
f-^*WttfeSo «)XAf-^WTat3ct:tfW 
Tb«, fBMffiSXf- sn»*l 2 5. 1 3 5K£o 

txx7^^i 22, i 3 2co^n-?nco— OtCSK)^ 
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1 2 3, 1 2 4, 1 3 3, 1 3 4±*C®tttfTfeoT, 
^n£<DX^*a4, Y'Jx7^ (BHvar-f) 

^xmm^ti. fne>^xf-?tt stp-r-^i/i i 

IXM*tr*So fnt^XAf-y/l'WTa, WTb 
*4, X^fttCteXX^-f^l 2 2, 1 3 2^rXtf-Al 

2 1, I 3 ltCftvrmm+ZCttC&*>. tS&TfYfi 
[nHC&YX^^l 2 3, 1 2 4, 1 3 3, 1 3 4*^ 
LTXtf-A^IBlS-r^CttCcfcoTSEg'r^o cn6 
£>7^->0W4, YX7^f^l 2 3, 1 2 4, 1 3 3, 1 

[0021] ^n^nou-r^-^ft^ffl-rsx^j; 

hcDXOCDYX^^ 1 2 3, 1 2 4, 1 3 3, 
13 4*4, »)XAf-7;l/WTa, WTb(ORzf4I^ 
K9Uf ^/c46tc, &583HrtT\ SfiitfcEBLTfcJ: 
<, Zt\teX\£—J±tfm^nm\ 4 0<a*<DY*-* 

[0 0 2 2] H^IKlft^.^^ h 1 2 0, 1 3 0*4, 
/NT-7;l/Offiffii«i6ffigX hn-**S^-Jl/*S» 

;W4, *nfno»>xAf-7;i/WTa, wt 
btc#$nri^o 

[0023] s^^-^i/i i Q(D-mc, mytm.®2 

*SB*B«T?#*o «K, (*+9*i"J't?- 
Ei^3 0tf&0, fce^XA^^XAf-y 

ate J;otrffr^5 rate, ±20«J;ot^fft*e * 
SU8fi0J"Cl4. -0<OK«2 0. 3 0**^— 
|]jLX7M 2 0, 1 3 0#fn}3¥T*&£tf, t,U 

[0 0 2 4] ±3i<£>4:?tc, «>XAf-7;l/WT a, W 
Tbf4, WttRr«Ett¥ 1 2 5, 13 5tc£oTXX^ 

^122, 132 fcaft^flfctt^arnr^ao i 

2 5, 1 3 5(i, i^x/Nf-^l/WTa, WTblCfe 

5o lUTtcPU<Ui^ax-^;U32»7 p n-trXT*t4, 
ZO(Of-7;W^4 0a, 4 0 bfDffiB^fcfc 
62tl, i? 1 2 5, 13 5#»tt«n. XX7-TW 

[0 0 2 5] $8*1 2 5, 1 3 5(4, H&&Lfc£ £, •> 
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(Oil. ep^, Xfe^tfYMit^MmcR z bfrttefcz. 

lift<fci<\ ^tDJ^&gE&fct, Wxtf, co«t#tc 
ejt-r^ir^<o¥ffit«ife^) fe.*$46 s c t tc J: 

[0 0 2 6] CCifli, Mfttt# (M*tt« 

[0 0 2 7] »*Sfc«*OttOflttSjSfcl»0«#OtS'& 

[0 0 2 8] @8A(t gEKlBflfii^^^^/nt-o 

cnmrnvit., -mmcxYmcy-fttemztei 5 i# 

^tfKUSfct. X^^l 2 2, 1 3 2(c@5£LT 
SST^fcT/l/ 1 5 3 £BJW}"y? 1 5 2<OHtc^7>y 
2n3 0 T^kT/H 5 3tA>7l 5 2<D*f(6rf 5^-7 
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mar, fcr>6L<tti*ie» sfca Tfe* 

a>7 1 5 2(i, UA— 1 5 4tC*©£ 1 4ST?fc?# 
>y h!SS-&bTfe5o CCOUA-l 5 4(i, ^©£1 1 48 " 
T\ XX7^^122« 1 3 2lC@^LTfeStf4-:>y h 

1 3 2±OS^l 5 7 iCftmLTCCDU'l— 1C/WT 
Xfc&tt-Sfffel 5 Bfclg'&U ^tlTvN^T 152% 

7>tr/n 5 3 »c wtw-rtstf fet 1 5 l&i^^-r 
So c(Dm^m<rctbiat. b^t^t^x-* 1 5 

8#U^— 1 5 41C, tffeil 5 6*MiAH»-3;77i:£*ND 

[00 2 9] @8Btt ftgffil h >?)\<m<Dte&®.m*7K 
"To C<Dii-S\ 7n>v 1 6 1 if^r—i? 1 6 21CS1E2T 
I^Stf. If fel 6 3lc<feoT/WTX^SHte.4a. tBf 
fei 1 5 1 *Ty\£)\/ 1 5 31C^^>^5 0 1 W<- 
16 4*^1 ffi-e^— *J 1 6 2 tc £#-y hmWZtl. 
mz U"<— 1 6 5tf£<D& 1 W^-±^D4>P^tfd<>v 
1 6 7 tXX7-/fl 2 2. 1 3 2{Cl5tftW-fc@56e# 
■y h 1 6 6t©PI(ctf*7 hg^LTSSo 7Wal 
— * 1 6 8A<11 1/^-1 6 4cD4ffi{c, ^l*5J:t>'^2 
lwS- 1 6 4, 1 6 5tfJgl£-T3 K'^U7^Sot 
<nc^£fa£lC^fc{»7bHi\ >*1 6 2Wtal 5 
KDJS^WWf* «£-3T73%ti*PL^ntc<J:o-3T{ffe 
1 6 3#/n>V 16 147>^H5 3lCjfWtS 0 C 
(DTOlli, C(D7i'faZ-^tfl/^-16 4 > 16 
S^ittaffig^dfrtCieSpLTXh^ tclf 
WftTK7^l/7^ "ay*" -T-5J:^1C, Ctl^O 

[0 0 3 0] m8 CfeJ:y08 Di±, -O^ay 

l ; c <du -y ±icitt^ Lfc^is h ?jim->m 
mmmmv^^o 0.8cti«tt>'ia8D<DS-&a«-p 

tt, r>tf;H 5 3' *V T73-tC^tiJLX73[RjfC«fflgV> 
VJBiii^rfil^, — ?3®tffetl 5 1' «, T>lf;H 5 
3' <DVBihlc*H&?% VBMZ : £-r%j&i®$litt*mz. 
Zo /n>v 1 5 2 *88ttT»«B»» 1 5 °>^Ty\fH\> 1 

53' tc^7>y-r^o £<Dt£-&mm*micT'% 
z> — wz. m*ry\Z)\> \ 5 3' icmt. oj^^gp 
«i 5 9ic^itensci:*^JS7c5? 0 

[00 3 1] 08 C*5J:D*ia8 DW^ii^i^tS 
fcJ6lc«, i&iggWl 5 9A^>tr/H 5 3' t/N>T 

1 5 2<DmictiLm-?Z>£olC, lif-^l/WTa, W 
Tbt3j:Q*|gi0^g%Eg-r5o #lc, 08Dlc^-r«fc 
l 5 2*±.lHzmmX£<DVm\\it?>VB 
ffi\c\K>. mv®gm\ 5 9%r>kT;H 5 3' tcbo^ 

[0 0 3 2] E8 C*J.fct>*@8 DO^ffl«fi, VJgOj 
fc.fcO'^XTb-lpJlcWtCffOFS *m$k<DtzibK^ 
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miltfXJifaJ:*) Y^fpHc^^o ->xaXt-^ X 
BkhmmzftZo C<0£&*. r>e;l/i 53' tfBfctt 

r\ c(D&^mmte. nmmt 1 5 9 tr>\£^\ 5 

cktfYop|^riRiK:»tfa}||*«kcfUj«:i8ttfc6, c<d* 
g<DX;l/-:Ay h*iWo 

[0 0 3 3] *tc. H2*l^LBI7i5J:tfBI9*#!l&L 

"T^o H28, »ffffiH09x/NT— ^x 
/nt-7;1/WT atfBfflg«2 OfcfcoTffiMixy h 20 
1 2 OlCfi'&LTfttK ^ 2Ftfx/\^— >OI/WT btt, 

;bWT a*B«3.-^ h 1 3 OfcttdLT*n*lp«K 
ax* h 1 2 0(CjKtdbTS3ttE«2 O^-rcfc-efe 
[0 0 3 4] H3lc*tf- ^Sm^D-fc^OWlI 

;WcK{WC£D, -)x/Nf-7;l/WTa, WTbtfC 

T\ ^XAf-7;l/WTa, WTbH B9fc:^l,B.O 
WB 1 7 0. 1 8 0^J:tf**$ttl 9 0*&&mmc 
tA5o IRIS 17 0. 18 Ote. SiStC^mW 17 1. 
17 2. 18 1. 18 2%#U ?n?)tfS*f-^ 

1 1 o<o{M®<D±ic^mu fnt-cn^o^xAT- 40 

— TVl/l 1 OO^^ffilb, cn^cD^xAf-y/b 
#StBE«2 0 3 O^sfecktf 

f— "TVWi, II 7 K 172, 18 1. 182 
mmisTfrib, **8Ei^4 0a, 4 0bt*n^i^- 

■fe>-9-1 7 3, 1 7 4, 1 7 5. 1 8 3, 1 8 4, 1 8 
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[0 0 3 5]S2IgTU «)XAf-^WTa, W 
TbSr, B4lC7jVf £-5(C. **BE«4 0a, 4 0bT 
M^STBtj^tctt^-To -5r— h;bC S 1 , C S 

2<DHi<Dgiiatt* B^xAf-wcne^-^ 

[O0 3 6]S3Igm -)x/Nf-y/l/WTa, W 
Tb*S?f-7;H IOC, 0U*tf* *n6*3E«F-r 

fOttDC I»»^«iO< tf*Sfttt«k:BS ft 

^tc, 1 2 5, 1 3 5^BB^T^X,>vr-:7Vl/ 

m^mmi 25.13 szmmrzo fnt^xAf 

-7;VWT a#^StefflfS:xx-/ h 1 3 0fc»&*tt* 
-JXAf-^l/WT btf^ftliigl&rixy h 1 2 0 tc££ 

[0 0 3 7] SMXgTJi. ^XAf^l/WTa, W 

fflax7M3o, lzoic^otfn^fnfnw 

9c(D^m^to CcO^a-feX^, ^x/^-^VWaS: 
TZ>r-zr)\,i/*? hfrC S 1 . C S 2tc3g^S*rr^T. 

[0 0 3 8] a«(C. 'Jx/^-^l/tf-.fif^Xtt 1 
9 O^SjSLTKK *ti6«^— h;l/C S 

1, cs2frs*ftsn, *n6off*tti^i<o 0 

7l:St<fe9ii:, ^xat-7;1/WT a ^iSfiflE 
«e3 0(c:fe0, ^xat-7;VWT b*^*CiBUE« 
2 0(c££ o 

[0 0 3 9] (»8SflH2) CtO«WOJB2*««*H 1 

h;i/c sr , c s 2' cig®i^g^atj-T, mm^- 

yhl 2 0, 1 3 0T1i4<, ^tLt>tfV3L^7—7Jl 

<o®\fe&&Tsmm&mm<D®m*'n 5 c tic & -or, m 

[0 0 4 0] CO»2*tt«O»2S^ , o-bXC0aixe 
&W<Di>(Dtmw ; ^x/nt^— 7;l/WT a, WT 
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hKST , C S 2' *2IfiTtt, 
SKI&xlx v h 1 2 0, 1 3 Ofc<fcoTC<Da*»*iSLT 

t^XAf-7;l/WTa, WT bftlgftxLX-;/ h l 2 

0, 1 3 0fr6SJ8rTo 0 1 Otc^-Tcfc^tc, ^ 
XAf-7;l/WTa, WTb^-^th/bCS 

r , c s 2 * fccfcorcoa§gs*jiuTfKS6-r^o c 

^2*SSC?)J(Dmi4o<ttJ : ^2Xgti, ^ici&^ns 

s 0 ccomf&xHt, *t--7)\s^* b>i<c s 1 • , c s 

2' ^^n^n^x— TVl^^Lfc^ST*. ^Xat 

^|giftnr.>y h 1 2 0, 1 3 OtCcfcoTjS&^^iii 
fro —a, WTbtf— £i§ftT* 

»< IgftXLX*y H 20, 1 3 Oft^gtU 

r , CS2' tc£oTIgl!nr3o ^tcs-r^^^r 
;mmmm(D&m<±m*i : ifz>o -y-^i/^-v h^c s 20 

1, C S 2te, Y77>f^l2 3*5cfctfl 3 3Hk Mtf 
lCYX5>f^l 2 4. 1 3 4 F^Offi^^rKC/c^cOifi^ 
KiL3Ma£ LTcOSfe LTct^o 

[0 0 4 1] -I8»^7H 2 0, 13 0^xa 
f-7il/WT a , WT bfr£8?#rT5£, 0 1 UC^t" 
cfc^tC. XX7>f^l 2 2.13 Zm&tDM^Wil^. 
fCT*iOf-7;^S^lt^f> (0 12). 

7;v^h;i/csr . c s 2' #s?fifc2n, cn?>co 

f-^tf^IE^A5 (0 1 3) e IBKjxlx y h 1 
20, 13 0<Dm&S*5&Xfr— yjlsis* h^6©91 so 

COO 4 2] (*ffi#J3) 0 1 4teSVr*3*SHWT? 
tt, 2HB«fli*iaiEI»KSftl4F7 p 2 0 01?ll»*« o 

[0043] [ii^i2ooti, m^T-yji 1 1 o<o 

ft>**Ctr*-y h 2 0 1 ±tc$tfttf£o ^x/v^-TVl/W 
Ta, WTb<D*£3£ftte&3fc#>tcte, *n£ft kTsp-y 
h 2 0 1 (D^^e>^£DffllJC0^^±C0Wf^T^{4^ig 40 
ifj-fSo ^x/>f-7;bWTa, WTbftS^fc 

«fctf»S2 0 0<DlsI|gi:raflBLr*«E«4 0 a. 4 0 
b^jlLTiBKrr^o C<D^lfiS0JT*ti\ ^Sya^X* 
<D)liS(*^J«ftV7 b^xrtc£oT$»JS?-f So Lfr 

=F»<D«i:-5&. fi*»W<D*&-t?fc. C(DlHHte»S2 0 
0l±. »CZO^f-7;!/WTa, WT bOffflfcl&^T 

[0044] wuaft** ; -o&^x^ 

x-7;WftllEiS^feS^#mifflH^^mL> ^2 so 
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[0 0 4 5] COS3H«EWi, »aiyo-feX**«p-r 

i«**ti«, IB 1 fc£ttlf!2^ffi#jT*<$ofcJ;5&Ig 
i&^Bti^jlt. flUtf* **«6v\ ^fflis^x 

[0 0 4 6] (HflS0S4) 0 1 5*5&Zf 1 6tC^"T^4 
HSfctfyete. ^XAf-y;l/WTa, WTbtf^g2 1 
2. 213. 215. 21 6ft<I*. *t\tf®m 1 7 
0. 1 8 0^ffi^^ot§^X/Nf-7M^Sl 9 

o©*natto«Lfrcoi!isB*iaT*ftv>ct*« 

[0 0 4 7] 01 5lC^-?£olC -^XAf-y/l/WT 
a. WTbtft*ttl 9 OtDIELl/MllUc&Sfc*. ^& 
212, 213, 215, 216 {fMS 17 0, 180 
<D±iS«:«*Tfatf, >)XAf-7;l/WTa, WTbft 
gip^-:/;l/l l o ©Mffilc +#fc»ifiLTe«'r«C 
*ti6tf«B 1 7 0. 1 8 04:^*819 0 

Ip-r— 7/M 1 OcOffliJffiic+^JfiLTttttScfcotcL 
Tfe£l/\> LfrU 1 9 Oti, ffiflSl 7 0, 18 

0cfcD+#*<&wr*«k3fcE»u *tn\ 01 6 

tc^-Tcfc^tc, ^x/Nf-^W^ttl 9 00 

1 9 0 fc0Hg®HftifiiirT?S&v\> 
[0 0 4 8] 3532 1 2, 2 13, 215, 2 168, 

12, 213, 215, 21 6#ftU*tU£, £<Dt—7 
/UttMSfcSoTtttaiB?), fcfcStfttfc* ceo 

[004 9] (^SBCT 5)017 toT^IS 5 3D5&Wi, 
»lfe*fffB2Hfli«0-!r-7;US/ir h/MDttDlc, 3§ 
gS®M 1 7 0, 18 0tC^Tfttfc3X«lb-;U2 2 1,2 
2 2«o »a6^D-feX<0«aj»c. ^x/N^-y;l/W 
Ta. WT b^C^^cO^ne^tl^noffliJ^APffi 
B'Nfglft-fSo ctieofflHT. CxM-r-^;l/±col§ 
g21 K 2 14tf, 5S»b-;l/2 2 1 . 2 2 2±tcSS 
WJfta«*tU«yS;2 2 3, 2 2 4 t«tef*. -I 

C co^f^tO ^> 4 ffi?§x^ ;U^— ft c n 6 £03Sm u- 
;U^»iR"r So 'Jt>*2 2 3, 2 2 4 ti, ^tc 

itfi^fn^ftlftlO^XAf-^WT a, w 
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[0050] m 1 stcsvr, c<omsMmm<omsEi&v 
cn6o*^y^^*^s»cu ^2 11,21 

i7.2i 8**rrs« ffo\ cn6oSE»u-;u«, 

f-7;l/^fnf)^^2 11,21 4 4ocfct/7^^2 

17,21 8*ftLr&&~?z>t%. xxfa<Dmm*m 

[0 0 5 1] »5^«iWOCO«IE«T«. 5S»U-;l/ 

ttr#E«oc(Of-7;Koffft*«ffltSo cne><o 

-fe>+J- 2 5 OOW^A^cneo-r— r;V<0|p|WLTKlV^ 
Tl^a^Ci*^"*-^ Ctl6(Olf>*5£»l/-;l/2 2 
1 , 2 2 2fr63»a**Tg8iB2 IK 2 14. tE-^T 
f-7*WTa, WT b*X^lS]««!yltY^riRlfcBBii«> 

s«fc5fc*jfflis/X7 L A*Rtt*o tr>2 4oti, mm 

[0 0 5 2] (§feS£0lj6) tf!63lS£0lJ (H«*r) T- 

^»a,f7 hr-nck-ir'noa 3Wc, ctieof 

[0 0 5 3] COnaffy hT—Z»0fW^«MU Y^flSl 

tc C -V U v isle £ o TZloe0fPI8E«HI«r— fi 

[0 0 5 4] (^8£#J7) 01 9tCfl%4\ »7*ttWe 
B, ZLOCOSSt— ^bWT a. WTbtftnftWO* 
t7**'Jif^>3 >E«3 0 a, SOb^ffeO, 
fflS^Ei^2 OOKPSrIKo cn^oSfif-7;U^ 

tttc^ne^n-fnoDiKisaxy m 20, 13 o*c*s 40 

[0 0 5 5] COglOW^XfL (V7h^x7) 
tt, fpjn<D-^tCtSffi^-y;l/WT a, WTbtf-O 
LfrBftE« 2 0 fcft^c i:*«fiE-T £ «fe 5 tc7a^7 

Agnr^s^ ^tuct,#j6-f, v7h^i7X7- 

\i\ I^f-7;l/WTa, WT b <0fffl<0%l3W«^*W 
f«IK±¥S200tY^yi 23, 12 
4. 1 3 3, 1 3 4±(3t§o C(O»^jt?g2 0 so 
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[0 0 5 6] ±fcttBBLfc£T©Hffi«-e, 
ni(*tt^l&. ^^^XAf-7;W<?)i^*^K 

<-»a«»H*s, w*tf> **3:ai 90, 111 1 

0, 1 80, 4SJ:tfHW»B2 00^>3y*7^V- 
a y >77V- /**dtr>*>>**fls4Cfc#qJftB"C* 
^ »C«g8*«fc"CS* » £ «> S ^ft«**:RiK*r 5 C t 

[0057] ±teco«woW3eo«IIW*KWbfc 
[0SOlB**SiW] 

[01] c^wsi»lia^'jyy77^K 

BB**WLTV**. 

[02] — 0(0*>x/N«r--^U««f^SI(ttBfe:**, 01 
io81<o^XAXf-'>WffiitS.5o 

[0 3] H2*ca<H-r«*V f-7;W^»7P*XO 
aiIilCt*BTt5. 

[0 4] H2fcSM«-*#, x-^l/WSE«^n-bXO 

[0 5] BUfcSMttr*^ x-7;U#£«:/n-feX<D 
[0 6] B 2 f-W2»7n-fcXO 
[0 7] B2lcBm i r«^ f-7W$»7P^X(D 
[0 8 A] CCDftWcom 1 ^ffiCT^^ott^^X/NX^- 
0T*&£o 

[08 B] COBnoBlXMMic«(t«>>x/\X7- 

[0 8 C] COSM 1 HiWlCfet^^XAXf ^ 

[08 D] CO»noBlM0<KC«^«->x/^T— 
0T*<fe3 o 
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